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@ An apparatus for installing a disk.

@ An apparatus for installing a disk (1) having a through
hole (2) formed in the center thereof, which comprises a
rotatable shaft (10), 2 disk support (13) which is fixed to the
rotatable shaft {10} and has a supporting surface {13a) for
supporting the one side of the disk (1), and a disk holder (14)
which is detachably fitted to the rotatable shaft (10) and
presses the disk (1) on its other side toward the supporting
surface (13a), thereby to cause the disk (1) to be fixed
between the disk holder (14} and the disk support (13]. The
disk holder (14} includes a holder body (15} which is provided
to be fitted onto the rotatable shaft {10} and movable along
the rotatable shaft (10), a pressure assembly (16) which is
disposed on the holder body (15) to exert the disk (1) on its
other side an elastic pressure against the supporting surface

(13a), and a slip preventive mechanism {21) for preventing
the holder body (15) from the rotatable shaft (10} by
engaging the holder body (15) with the rotatable shaft {10)

through the fitting of the holder body (15) onto the rotatable
shaft.
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An apparatus for installing a disk

This invention relates to an apparatus for
installing a disk, and more particularly to an apparatus
for detachably installing a disk rotatively driven by a
motor to a disk holder.

Recent information processing systems including,
for example, an optical disk memory have various merits
such a recording density several ten to hundred times
greater than that of a magnetic memory; capability
of making high speed random access to; excellent
long-period stock property; a ready recording system;
capability of additional recording and inexpensive
cost per bit. Thus, this kind of optical information
processing system finds extensive applications as
recording/reproducing system or as exclusive reproducing
system. The exclusive reproducing type optical infor-
mation processing system finds applications in home
video disks, business video disks, audio PCM disks,
etc. The recording/reproducing type optical information
processing system finds applications in document files,
video files, general computer memories, etc.

Heretofore, in an optical information processing
system like this, the apparatus for installing a disk
fd be rotatively driven comprises a disk support
(turntable) fixed to a driving shaft and supporting

the disk at the center of its one side and a pressure



10

15

20

25

30

35

0064282

member which is screwed on the thread provided on the
distal end of the driving shaft and presses down on

the disk at the center of its other side. The driving
shaft is fitted into the through hole which is formed

in the center of the disk for the disk positioning
purpose, thereby to restrict the radial movement of

the disk. The movement of the disk in the longitudinal
direction of the driving shaft is restricted by holding
the disk between the disk holder and the disk pressure
member. However, in order to install or remove the
disk, it is necessary for the pressure member to screwed
onto the driving shaft or to be loosened. This operation
is very troublesome. Moreover, the tightness tends to
vary according to the operator using this particular
apparatus. Accordingly, the excessive tightness would
result in the ‘deformation of the disk or insufficient
tightness would cause the disk to become loosened during
operation. As stated above, the disk installing
apparatus previously in use often exerted adverse
effects upon the information processing operation.

This invention has been made in view of the
above-mentioned conditions, the object of the invention
is to provide an apparatus for installing a disk, which
makes it easier to install and remove the disk and to
hold the disk steadily with a constant force.

According to an aspect of the present invention,
there is provided an apparatus for installing a disk
having a through hole formed in the center thereof,
which comprises a rotatable shaft, a disk support which
is fixed to the rotatable shaft and has a supporting
surface for supporting the one side of the disk, and a
disk holder which is detachably fitted to the rotatable
shaft and presses the disk on its other side toward the
supporting surface, thereby to cause the disk to be
fixed between the disk holder and the disk support, the
disk holder including a holder body which is provided
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to be fitted onto the rotatable shaft and movable along
the rotatable shaft, a pressure means which is disposed
on the holder body to exert the disk on its other side
an elastic pressure against the supporting surface, -and
a slip preventive means for preventing the holder body
from the rotatable shaft by engaging the holder body
with the rotatable shaft through the fitting of the

- holder body onto the rotatable shaft.

" This invention can be more fully understood from
the following detailed description when taken in
conjunction with the accompanying drawings, in which:

Fig. 1 is a partially sectional side view of one
embodiment of a disk installing apparatus according to
the present invention;

Figs. 2A and 2B are respectively sectional views
showing a disk which has been installed by means of
the disk installing apparatus according to the present
invention; and

Fig. 3 is a partially sectional side view of other
embodiment of a disk installing apparatus according to
the present inventon.

The preferred one embodiment of the present
invention, when applied to an optical information
processing system, is hereinafter described in detail ,
with reference to Fig. 1.

In Fig. 1, reference numeral 10 represents a
rotatable shaft which is provided along a vertical
direction. This rotatable shaft 10 is coaxially and
integrally coupled to the driving shaft of a driving
motor 12 which is mounted 6n a bed 11 provided
thereunder. A thick, disk-shaped disk support 13 is
fixed to the lower end (driving motor side) of the
rotatable shaft 10. The disk support 13 includes a
disk supporting surface 13a on the upper surface thereof
which is f£lat and perpendicular to the gxis of the

rotatable shaft 10 and a circular-shaped positioning
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protrusion 13b, which is coaxial with the axis of the
rotatable shaft 10, in the center of the disk supporting
face 1l3a. This positioning protrusion 13b is so formed
as to fit closely into a positioning through hole 2
provided in the center of a disc 1. The positioning
protrusion 13b restricts the movement of the disk 1

in the radial direction while the disk supporting face
13a restricts the movement of the disk 1 in the axial
direction. That portion of the positioning protrusion
13b which fits into the positioning hole 2 is made
nearly as thick as the disk 1.

The upper end of the rotatable shaft 10 is so
designed that a disk holder 14 can be detachably fitted
to the shaft along its axis. The disk holder 14 presses
on the disk 1 which is supported by the disk support 13
so that the disk 1 may be restricted in its upward
movement along the axis of the shaft and also in its
rotating motion.

The disk holder 14 comprises a holder body 15
which is detachably fitted to the rotatable shaft 10
in the axial direction and the pressure assembly 16
which separately provided around the outer periphery
of the holder body 15. The holder body 15 has a guide
hole 17 in the center thereof which extends from the
lower surface up to around the middle. 1Into this guide
hole 17 is inserted the rotatable shaft 10 so that the
holder body 15 is slidably fitted to the rotatable shaft
10. On the distal end of the rotatable shaft 10 is
formed an annular engaging groove 19. The periphery
of a flange 19a which defines the upper edge of the
groove 19 is tapered.

In the top of the holder body 15 is provided a
slip preventive device 21 to prevent the holder body
15 from slipping off the rotatable shaft .10. The slip
preventive device 21 has a pair of engaging levers 22
which extend vertically and fitted to the holder body
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15 to rock freely. Each engaging lever 22 has at its
lower end an engaging portion 22a which is enabled to
engage with the engaging groove 19 and at its upper

end a protrusion 22b which protrudes outwardly from the
holder body 15 in the radial direction. 1In the middle
of each engaging lever 22 is provided the supporting
portion 22c¢ protruding inwardly in the radial direction.
Both engaging levers 22 are supported rotatably at

the supporting portions 22c through a common pin 23.

The upper ends of the engaging levers 22 are forced
outward in opposite directions by means of a common
compression spring 24 and both protrusions 22b protrude
outward from the holder body 15. With both protrusions
22b protruding outwardly owing to the force caused by
the compression spring 24, the engaging portion 22a of
each engaging lever is engaged with the engaging groové
19 formed on the rotatable shaft 10, that is to say, the
holder body 15 is fixed to the rotatable shaft 10. When
both protrusions 22b are forced inward against the force
caused by the compression spring 24 (as indicated by the
two~-dot and dash line in'Fig. 1), the engaging portion
22a of each engaging lever 22 is disengaged from the
engaging groove 19, that is to say, the holder body 15
become removable from the rotatable shaft 10.

That part of the engaging portion 22a of each
engaging lever 22 which engages with the flange 19a of
the rotatable shaft 10 is tapered. Therefore, if the
holder body 15 is pushed in so that the rotatable shaft
10 inserts into the guide hole 17, the tapered surface
of the engaging portion 22a of the engaging lever 22
comes into contact with the tapered surface of the
flange 19a of the rotatable shaft 10. If the holder
body 15 is further pushed in, each engaging lever 22
rocks against the force of the compression spring 24
through the engagement of two tapered surfaces. As a
result, each engaging portion 22a moves over the flange
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19a to fall into and engage with the groove 19, The
force of the compression spring 24 will keep the groove
19 and engaging portion 22a in the engaged.state.

The pressure assembly 16 is externally fitted to
the holder body 15 to be free to slide in the axial
direction of the rotatable shaft 10 and is urged
toward the disk support 13 at all times by means of
the compression spring 25. That is to say that'the.
pressure assembly 16 includes a disk-shaped pressure
body 28 having a guide hole 26 in the center thereof
into which the peripheral edge of the holder body 15
is slidably fitted. The pressure body 28 is so formed
at the outer diameter thereof is substantially equal
to the outer diameter of the disk support 13. The
pressure assembly further includes a cylindrical portion
29 integral with the pressure body 28 from which the
holder body 15 protrudes upward nearly to the middle
part thereof. To the peripheral edge bf the lower
surface of the pressure body 28 is fitted a ring-shaped
pad 27 which is made of rubber, for example. Thus the
pressure assembly 16 thus constructed is externally
fitted to the lower end of the holder body 15 and is
prevented from slipping from the holder body 15 by
means of a snap ring 30 which is provided on the lower
end of the holder body 15.

A flanged-shaped step 31 for bearing the top
end of the spring 25 is formed protruding outwardly
roughly in the middle portion along the axis on the
outer periphery of the holder body 15. The outer
periphery of the holder body 15 is wound with several
turns of the compression spring 25 one end of which
is engaging with the step 31 and the other end of
which is engaging with that portion of the pressure
body 28 which is a periphery of the guide hole 26.

The compression spring 25 urges the pressure assembly
16 downward along the rotatable shaft 10. This pressure
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assembly 16, when no external force is exerted thereto,
is held in contact with the snap ring” 30 by the urging
force of the spring 25.

The disk 1 is provided with a transparent
disk-shaped base plate 3 and an information forming
layer 4 including a recording layer or an optical
reflected layer which is formed on one surface of the
base plate 3. In the center of the base plate 3 is
formed the previously mentioned through hole 2. The
disk 1 thus constructed is set to the disk installing
apparatus, the information forming layer 4 side up.

The bed 11 is provided with a detector 32 for
detecting whether the disk 1 is installed or not.
Beneath of disk 1 properly set in place is located an
optical head 33. The optical head 33 has an object
lens 34 so that a laser beam 35 is projected from below
onto the information forming layer 4 through the object
lens 34.

The optical head 33 is so designed that it is
moved in the radial direction of the disk 1 by means
of a head driving mechanism 36. No detailed explana-
tions will be made herein about the disk 1, optical
head 33 and head driving mechanism 36 because they are
of known constrdction, respectively.

The operation of the disk installing apparatus
which is to constructed as described above will be
described hereinafter.

First, with the information forming layer 4 of
the disk 1 facing upward, the positioning hole 2 of
the disk 1 is to be loosely fitted onto the rotatable
shaft 10. Thereafter, the positioning hole 2 is closely
fitted onto the positioning protrusion 13b of the disk
support 13. And the disk supporting surface 1l3a of the
disk support 13 is caused to support the disk 7 at the
center portion of its underside. Next, the guide hole
17 which is formed in the holder body 15 of the disk
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holder 14 is caused to face the upper end of the
rotatable shaft 10 and the holder body 15 is pushed
onto the rotatable shaft 10 in such a manner that the
rotatable shaft 10 is inserted into the gﬁide hole 17,
Then, the ring-shaped pad 27 which is fitted to the
underside of the pressure body 28 comes into contact
with the center of the upper face of the disk 7 with
the result that the downward movement of the pressure
assembly 16 is restricted. While the holder body 15

is further pushed, the compression spring 25 is further
compressed against its recoiling force and as a result
only the holder body 15 comes down. With the downward
movement of the holder body 15, the tapered surfaces of
the engaging portions 22a of both engaging levers 22
come inﬁo contact with the flanged portion 19a of the
rotatable shaft 10 and the engaging levers 22 are caused
to rock against the recoiling force of the spring 24.
Thus, the engaging portions 22a of both engaging levers
22 become engaged with the engaging groove 19 on the
rotatable shaft 10 so that the holder body 15 is fixed
to the rotatable shaft 10, At this time the pressure
assembly 16 which has been externally fitted to the
holder body 15 is pushed downward by means of the
recoiling force of the compression spring 25 so that
the disk 1 is pressed tqward theldisk support 13 by

the descending pressure assembly 16. As a result,

the disk 1 is held between the disk supporting surface
13a of the disk support 13 and the pressure assembly 16
of the disk holder 14 so that the disk 1 is restricted
in its vertical and rotative movements. The radial
movement of the disk 1 will also be restricted by the
positioning protrusion 13b of the disk support 13.

As described above, the disk 1 can be fixed in
place simply by setting the disk 1 on the disk support
13 and then pushing the disk holder 14 onto the
rotatable shaft 10. Furthermore, the pressing force
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exerted by the pressure assembly 16 is set constantly
at an appropriate value by means of the compression
spring 25 at all times irrespective of the operator,
thus eliminating the possibility of the disk being
damaged or moving out of the fixed position.

To remove the disk 1, it is only necessary to
press both protrusions 22b of the slip preventive

mechanism 21 against the force of the compression

spring 24 and rock both engaging levers 22 as indicated
by the two-dot and dash line in Fig. l. As a result of
this operation, the engaging portion 22a is disengaged
from the engaging groove 19 of the rotatable shaft 10
and consequently the holder body 15 rises automatically
by dint of the recoiling force of the compression
spring 25 to unfasten the disk 1, that is to say, the
holder body 15 is now ready to be pulled out simply
by pressing both protrusions 22b. The disk 1 can be
removed after pulling the disk holder 14 out from the
rotatable shaft 10.

The disk 1 of such construction is caused to
rotate with the rotation of the rotatable shaft 10.
The laser beam 9 which has been focused through the
lens 8 is projected from beneath the disk 1 to cause
such changes of the condition as the formation of pits,
on the information forming layer 4 according to the
information. The information is recorded on the disk
1l in this way. On the other hand, the reflected laser
beam from the information forming layer 4 is output
after photoelectric conversion to enable the reproduc-
tion of the information which has been recorded in the
form of pits on the information forming layer 4.

The present invention is not limited to the
aforementioned one embodiment but is capable of
various changes and modifications within the limits
not excessively departing from the spirits of the

invention. Another embodiment of the present invention
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will be described hereinafter. 1In the following
explanations, the similar parts with those of the
previously described one embodiment will be given the
same symbols or numerals with explanations of them
being omitted.

In the previously described one embodiment, the
disk 1 is supposed to have a single transparent
disk-shaped base plate 3. However, the disk 1 which
can be treated by the disk installing apparatus is not
limited to such construction. As for the optical disk
as an information storage medium for use in the optical
information processing system, there has been developed
such a disk that information processing is possible
from both sides of the disk, for instance. With regard
to this type of disk, there are disks of such basic
construction as illustrated in Fig. 2A or 2B. The
disk 1A which is shown in Fig. 2A has two disk-shaped
transparent base plates 3A which are fixed in coaxial
and parallel relation and spaced by means of the outer
spacer which is not shown in the drawing and the inner
spacer 5. Each of transparent base plate 3A has
positioning through hole 2A in the center thereof.

Both through holes 23 are disposed in coaxial relation
to each other. Two information forming layers 4A are
provided on the underside of the upper transparent base
plate 3A and the upper side of the lower transparent
base plate 3A, respectively. The disk 1A has an empty
space 6 between the two transparent base plates 32
except for the inner spacer 5.

The disk 1B which is illustrated in Fig. 2B has
no inner spacer 5 and has an adhesive layer 7 instead
of the empty space, that is to say, the two transparent
base plates 3B are stuck to each other through the
adhesive layer 7.

When two transparent base plates 3A (3B) are stuck
to each other, the positioning holes 2A (2B) of the two
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base plates 3A (3B) would not necessarily be exactly
aligned with each other due to the errors of assembly
during manufacture, that is to say, the two transparent
base plates 3A (3B) could be fastened in such positions
as that they are slightly deviated from each other.
Therefore, in the conventional disk installing apparatus
in which the positioning of the disk 7 in the radial
direction is done by inserting the driving shaft.into
the positioning hole 2A (2B) of the transparent base
plate 3A (3B), it sometimes happened that the disk:
could not be inserted properly due to the deviations
of the center positions of the positioning holes 2A
(2B) of the two base plates 3A (3B).

However, in the disk installing apparatus
according to the present invention as illustrated
as another embodiment of the invention in Fig. 3, that
part of the positioning protrusion 13b which comes into
contact with the positioning through hole 2A is roughly
equal in thickness with one transparent base plate 3A
and therefore the position protrusion 13b of the disk
support 13 will only be fitted into the positioning
through hole 2A of the lower base plate 3A of the disk
1A. Thus, even when the positioning through holes 2A
(2B) of the upper and lower base plates 3A (3B) are not
exactly aligned with each other, it will not interfere’
with the installation of the disk. Moreover, the lower
base plate 3A (3B) on which information processing takes
place is caused to rotate without any deviation from the
center, thus assuring the accurate follow-up movement
of the optical head 33 to enable accurate and stable
informatién processing operations. This is also the
same in the case where the disk 1A (1B) is installed
in the case of putting upside down.

It is needless to say that the disk installing
apparatus embodying the present invention is applicable

not only to optical information processing systems but
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also to audio equipment.

The shape of the positioning protrusion 13b of
the disk support 13 is not restricted to the disk-like
shape. It may be made up with a plurality of pin-like
protrusions which will come into contact with the inside
wall of the through hole 2 of the disk 1. What is
essential for the positioning protrusion 13b is that
it is so shaped as to ensure the alignment of the center
of the through hole 2 of the disk 1 with the center of
rotation of the rotatable shaft 10. It may be of any
shape if it meets the above condition.
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Claims:

1. In an apparatus for installing a'aisk (1)
having a through hole (2) formed in the center thereof,
which comprises:

a rotatable shaft (10); .

a disk support (13) which is fixed to the rotatable
shaft (10) and has a supporting surface (13a) for

- supporting the one side of the disk (1); and

a disk holder (14) which is detachably fitted to
the rotatable shaft (10) and presses the disk (1) on
its other side toward the supporting surface (13a),
thereby to cause the disk (1) to be fixed between the
disk holder (14) and the disk support (13),

the improvement in which said disk holder (14)
includes:

a holder body (15) which is provided to be fitted
onto the rotatable shaft (10) and movable along the
rotatable shaft (10);

' a pressure means (16) which is disposed on the
holder body (15) to exert the disk (1) on its other
side an elastic pressure against the supporting surface
(13a); and

a slip preventive means (21) for preventing the
holder body (15) from the rotatable shaft (10) by -
engaging the holder body (15) with the rotatable shaft
(10) through the fitting of the holder body (15) onto
the rotatable shaft (10). |

2. The apparatus'according to claim 1, wherein
said disk support includes an insertion means provided
on the supporting surface at the center thereof to
insert the through hole of the disk with the center
of the rotatable shaft, for aligning the center of the
disk with the center of the rotatable shaft.

3. The apparatus according to claim 2, wherein
said insertion means includes a circular-shaped
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protrusion having a center aligned with the center
of the rotatable shaft and having the same diameter
with that of the through hole.

4, The apparatus according to claim 3, wherein
said disk has at least one transparent base plate
having a specified thickness, and the protrusion is
substantially equal in thickness with the specified
thickness of the transparent base plate.

S. The apparatus according to claim 2, wherein
said pressing means includes a pressure assembly which
is provided to fit into the holder body and to be
movable along the holder body and has a pressing
surface which is pressed against the other side of the
disk; and an urging member which is provided between
the holder body and the pressing assembly to press the
pressure. assembly toward the supporting surface.

6. The apparatus according to claim 5, wherein
said urging member includes a coil spring which is wound
around the outer periphery of the holder body and one
end of which is engaged with the holder body and the
other end of which is engaged with the pressure
assembly.

~ 7. The apparatus according to claim 2, wherein
said slip preventive means includes an engaging groove
formed on the rotatable shaft; at least one engaging
lever, one end of which is to be enabled to engage with
the engaging groove and the other end of which is to be
enabled to protrude outward from the holder body and is
rockably disposed to the holder body in the middle part
thereof between a first position where one end thereof
is engaged with the engaging groove while the other end
thereof protrudes outward from the holder body and a
second position where one end thereof is disengaged from
the groove while the other end thereof is pressed into
the holder body; and another urging member to press the
engaging lever from the second position toward the first
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position.
8. The apparatus according to claim 7, wherein
said urging member includes a coil spring for pressing

the other end of the engaging lever outward from the
holder body.
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